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Results of Time-resolved Size Distribution Measurements
In Figure S1 in is shown that work tasks related to thermal processes such as Opening of the reactor (Work Task No. 3) emitted a size distribution that was shifted towards smaller particles (<1 µm) compared to work tasks involving mechanical processes, such as Cleaving of deposits, Sieving, and Lathe machining (Work Tasks Nos. 1, 5 and 6). During Work Task Nos. 3, very few coarse particles (>1 µm) were emitted but a large number of particles less than 1 µm were. This is the reason for the high correlation between the CPC and APS measurements in Fig. 2a during Work Task No. 3.
Background adjusted emissions and comparison between SEM and DRIs
The total particle concentrations assessed with SEM on the filter samples show correlations with the levels detected by the online instruments. Since the size ranges in which particles are detected are different, the absolute numbers differ. The total concentration detected with SEM was typically 2-5 times lower than the total concentration from the CPC (>0.01 µm) in the production laboratory and 10-30 times lower in the purification laboratory. This is reasonable, as the detection efficiency using SEM starts to drop below 100 nm, while the CPC has close to 100% detection efficiency down to 10 nm.
Properties and sources of the background particles at the work place
The background particle concentration was generally higher in the purification laboratory (Fig. 3) than in the production and sieving laboratories (Fig. 2) , 2-4 times higher for both size intervals. This may be an effect of infiltrated ambient outdoor particles related to differences in filtration efficiency of the ventilation systems of the two rooms. The low concentrations found with CPC (1000-3000 particles per cm 3 ) are consistent with the particle concentration outdoors in the relatively rural environment in which the facility is situated. Typical urban background levels range from 1000 to 10,000 particles per cm 3 , and often peak at ~20-200 nm when weighted by number.
Discussion about SEM vs EC method for CNT exposure measurements
In this study, the emission measurements were performed for work tasks in which carbonaceous materials with different CNT content were handled. If measurements were performed repeatedly for the same work task, it would possibly show a high correlation between CNT and EC given that the same type of CNT material was used. With material dependence, EC could be used as a proxy for
CNTs for the specific work task if the correlation is known. However, the SEM analysis of CNTs deposited on filter samples is today carried out manually and is both time consuming and expensive.
Our experiences from this study suggest that a balance between accuracy in concentration measurement and time consumption must be considered when deciding on a measurement strategy, and more specifically, when and if to include SEM analysis of filters. If feasible, larger analysed areas are preferable but with a large amount of samples this might not be possible in order to provide rapid feedback to the workplace.
